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Final Call for Papers

The 1998 URSI National Radio Science Meeting, sponsored by the USNC/URSI, and the 1998 1EEE AP-S International Symposium
sponsored by the IEEE Antennas and Propagation Society (AP-S), will be held jointly at the Renaissance Waverly Hotel in Atlanta,
Georgia, 21-26 June 1998. The technical sessions, workshops, and short courses will be coordinated among the two symposia to pro-
vide a comprehensive and well-balanced program. , -
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X Electronic Paper Submission x*

The 1998 |EEE AP-S/URSI Symposium in Atlantawill mark the first use of electronic paper submission by the USNC and the AP,
Society. In addition, the conference digests will be placed on an archival CD-ROM with a fully indexed and searchable system for fast
document retrieval. For the first time in the history of this conference, authors will be able to submit their work with full color illus-
trations and figures and attendees will be able to search the CD based on topic keyword and author name! Authors should visit the
Symposium homepage and the Technical program Committee (TPC) web page for detailed information on how to take full advantage:
of available technology when submitting a paper.

To guard against the hazards of the electronic age and electronic submission, all summaries and abstracts must also be submitted in
paper form by 19 January 1998 to Wilson Pearson’s address listed herein. The paper copy will be used for backup purposes in the
event that an author’s electronic copy is unusable.
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Technical Program  Committee  web  site: ELecTrRONIC FILE Joumay attach afile 0 an el
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bat file (subrnission.pdf) or a text file (submission.txt) ROCE large files is acceptable.
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oreparation and submission, Acceptable File Formats

. . FTP (preferred)
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*.doc (Word for Windows)

* .wpd (WordPerfect for Windows) mail paper copy (only)
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electronic copy of the summary or abstract. These
authors must submit one original and three copies of
their contribution, along with the completed copyright
form, to Wilson Pearson at the address given by 5
January 1998.

All content

Interactive Forum must be disk, or mail rzuwper ©copy |must send
. . . . . embedded in amotification e-mail to

An Interactive Forum will be held daily during the first asingle file apsursio8ipc.info@ces. clemson.edu

three days of the Symposium and Meeting. The space for submis- (See the TPC Web site for asug-

provided for forum presentations will include approxi-
mately forty square feet of tackboard space, a table,
and access to electrical power if needed. The forum
will be located in an open centra public area of the meeting. Consequently, the interactive forum vehicle provides an aternative to
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podium presentations that lends itself to better exposition of many results. For example, the large display area provides the means for
comparative display of alarge number of charts for results-intensive presentations. The table and power provide the means for inter-
active computer presentations. Authors are encouraged to take advantage of this format in a creative fashion, The best use of the In-
teractive Forum will be recognized at the Awards Banquet. Authors are asked to designate their desire to participate in an inter-

active forum at the time they submit their papers.

Instructions for all Authors

The e-mail or letter accompanying the summary (for AP-S) or abstract (for USRT) must indicate a topic number associated with AP-
S or URSI from the tabulation elsewhere in this Call. Papers submitted for the student paper competition should be so designated and
comply with instructions below. It must contain the complete mailing address, telephone number, e-mail address, and fax number of
the corresponding author. Where there are multiple authors, specify the presenter by an asterisk. Authors desiring placement in an
interactive forum should indicate this in their transmittal. The presentation equipment needed (viewgraph, 35 mm slide projector, etc.)
should be also be specified.

The language of the conference is English. Simultaneous interpretation wilt not be provided. The text should be formatted single
spaced and sized for 21.5 x 28-cm (8.5 x 11 inch) paper. The title should be centered 1 inch from the top of the first page. The
author’s (or authors’ ) name and complete organizational affitiat ion should be two lines below thetitle. The text should start three
lines below the last name. Left and right-hand margins should be 4 cm (1.5 inches). A 2.5-cm (1-inch) margin should be at the top
and bottom of all pages. Double space between paragraphs. Submissions must withstand a linear reduction to 70% of original size and
maintain readability y. Only the corresponding author will receive an acknowledgement of the submission. FAX SUBMISSIONS
WILL NOT BE ACCEPTED.

Additional Instructions for AP-S Authors

The summary must be limited to four pages including text, references, figures, and photographs. The introduction should indicate
clearly how the submission relates to previous work and the unique aspects of the current submission. One paper copy and one elec-
tronic COpy (See Mow) of the summary must be submitted in fina form. Figures and photographs (in glossy prints) should be a con-
venient size and affixed on 21.5 x 28-cm (8.5 x 11) white paper with captions typed in appropriate places. Footnotes should not be
used except for credits to sponsoring agencies. A signed copyright form is necessary with submission of the paper copy (formsare in
recent issues of the IEEE Transactions on Antennas & Propagation and available through the homepage). Missing copyright forms
will make it necessary to reject the paper. It will be understood that all submissions have been cleared by the sponsoring agency.

Additional Instructions for URSI Authors

The abstract must consist of at least 250 words, and must be limited to one page, including figures. One paper copy and one electronic.
copies of the abstract must be submitted in final form. Do not include a list of references, a few open literature references may be in-
cluded parenthetically, for example (R. L. Lewis and J. R. Johler, Radio Sci., 2, 75-81, 1976). Acknowledgement of financial support
is not deemed appropriate.

Provide an accompanying second page that includes (1) identification of Commission and session topic for the paper (2) a statement
of what new knowledge is contributed by this paper, and (3) the relationship of this work to previous work.

AP-S Student Paper Competition

A student paper contest for full-time students will be held as part of the symposium. To be considered, a student must be the first
author of the paper. The student’s advisor should attach a statement that his/her contribution is primarily advisory. In addition, e-mail
notification (or transmittal |etter) should clearly indicate student paper submission and conform to all other submission requirements
as delineated above. Student papers judged as finalists will be presented at the conference in the interactive forum format.

Submission Addresses

Submit electronic form of documents via one of the Submit paper copy and copyright form to
following mechanisms: L. Wilson Pearson
FTP: 108t | 1998 AP-S/URSI Technical Program Committee
+ apsursi8tpe.ces. clemson.edu Dept. of Electrical and Computer Engineering
e-mail: apsursi98tpc @ces, clemson.edu P.O. Box 340915
: : . Clemson SC 29634-0915
FTP is preferred if you have access to the capability. apsursi98ip c.info@ces.clemso n.edu
Deadlines

For authors submitting_electronic copy, the deadline for the receipt of it is 12 January 1998. The deadline for the corresponding
backup paper copy is 19 January 1998. For authors who cannot comply, the paper-copy deadline is 5 January 1998.
All deadlines will be adhered to strictly.

Web Addresses
http: //seal. gatech.eduw/EEED/AP-URSI98/ap-ursi98.htm (Symposium homepage)
http: //apsursi98tpc. ces.clemson.edu (TPC Information homepage)



Authorsareinvited to submit papers of interest to the AP-S member ship and to the following URSI commissions.
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B-2 Antennas B-10 Numerical methods (integral equations)
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COMMISSION D, Electronics and Photonics .
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(Special Session) devices and circuits

D-2 Optoelectronic techniques, devices, and materials D-6 High speed devices and circuits

D-3 Cryogenic electronic devices and circuits D-7 Mesoscale devices and associated materials

D-4 Optical transmission and interconnection D-8 Vacuum  microelectronics

COMMISSION F, Wave Propagation and Remote Sensing
F-1 Terrestrial Propagation Effects (Model and Mess.) F-3 Indoor Propagation (Model and Measurements)
F-2 Satellite-Earth Propagation (Model and Measurements)  F-4 Mobile Propagation (Model and Measurements)
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The Dynamics of Coupled Oscillator Phase Control

R. J. Pogorzelski* R. A. York and P. F. Maccarini
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Technology
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Arrays of coupled oscillators have been proposed as means of
realizing high power rf sources via coherent spatial power
combining.[1][2] In such applications, a uniform phase
distribution over the aperture is usually desired. However, it has
been shown that by detuning some of the oscillators away from the
oscillation frequency of the ensemble of oscillators, one may
achieve other useful aperture phase distributions. [3] Of particular
interest among those achievable are linear phase distributions
because these result in steering of the output rf beam away from
the broadside direction. The theory describing the behavior of
such arrays of coupled oscillatorsis quite complicated since the
phenomena involved are inherently nonlinear. However, a
simplified theory has been developed which facilitates intuitive
understanding. [4] This simplified theory is based on a “continuum
model” in which the aperture phase is represented by a continuous
function of the aperture coordinates. A challenging aspect of the
development of this theory is the derivation of appropriate
boundary conditions at the edges or ends of the array.

We begin by reviewing the nonlinear equations describing the
behavior of an array of loosely coupled oscillators. [2] The behavior
of the phase of a ~ single oscillator injection locked to an input
signal,
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can be described by the following differential equation.
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where O=wt+¢ ,¢ is the phase of the oscillator oscillating at
frequency, w,
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the locking bandwidth which is inversely proportional to the Q of
the oscillator and A, the amplitude of the oscillation. For a linear
array of N coupled oscillators, the injection signals are just the
outputs of the other oscillators and the phase of the ith oscillator is
described by a differential equation of the form,
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and e,.je’o"is the coupling between oscillators i and j.This system

of equations, one equation for each value of i, has a coefficients
matrix with zero determinant, a manifestation of the arbitrary
nature of the phase reference. York has suggested that this may
be remedied by dealing with phase differences between neighboring
oscillators. Thus, we write,
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the phase gradient. Consider an infinitely long linear array in
which the center oscillator tuning frequency is increased by an
amount C from the ensemble frequency at t=0O. Limiting the
coupling to nearest neighbors and taking the continuum limit (i
becomes a continuous variable, x), results in,
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where Aw,, is the mutual locking bandwidth of the coupled

oscillators and includes the magnitude of the coupling constant, ej,
tis time multiplied by the locking bandwidth, while w, . (x) gives

the oscillator tuning frequencies. This equation may be solved via
Laplace transformation with respect to time resulting in,

¢(x,7)= C{Z\Ee»;’ —leey{?l%j}l(z) (8)



Note that this diverges as the square root of time as time
approaches infinity. However, the frequency function, obtained by
time differentiation, converges to the original ensemble frequency
as one over the square root of time which is consistent with the
fact that detuning one of the infinite number of oscillators does not
change the ensemble frequency;i.e., the average of the tuning
frequencies.

Consider now a finite length array extending from -a to a along x.
The boundary conditions are derived by writing the equations of (5)
for the oscillators at the ends of the array and proceeding to the
continuum limit. This leads to,
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solving (7) with these boundary conditions via Laplace
transformation and integrating the resulting expression for the

phase gradient gives the following for the transform of the aperture
phase distribution.
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This can be inverted via the calculus of residues in the form,
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indicating that the steady state frequency is shifted to the new
average of the oscillator tuning frequencies and that the steady



state phase distribution is quadratic. Figure 1 shows typical

space-time behavior of the aperture phase of a finite array obtained
from (12).
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Figure 1. Typical space-time behavior of the phase of a finite length
linear array of oscillators under step detuning of the center oscillator.
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